Altered gene expression after optic nerve transection: reduced neurofilament expression as a general response to axonal injury.
Previous studies have shown that axonal injury (axotomy) in neurons of the mammalian peripheral nervous system (PNS) results in a recapitulation of the developmental program for cytoskeletal gene expression; these changes include the increased expression of a developmentally regulated isotype of beta-tubulin (class II) and reduced neurofilament (NF) expression. In the present study we examined the abundance of mRNAs encoding the low-molecular-weight NF protein (NF-L) and class II beta-tubulin in RNA purified from the retinae of newborn rats, from the retinae of adult rats at 2, 7, and 14 days after intracranial transection of the ipsilateral optic nerve, and from contralateral control retinae. In order to facilitate comparison with representative PNS neurons, parallel analyses were carried out in axotomized dorsal root ganglion (DRG) sensory neurons. Since NF-L and class II beta-tubulin are neuron-specific proteins, axotomy-induced alterations in the levels of retinal mRNAs encoding these proteins largely reflect corresponding changes in expression by retinal ganglion cell neurons. Comparison of retinal RNA from newborn and adult (70-day-old) animals demonstrated a postnatal increase in NF-L and a decline in class II beta-tubulin mRNAs comparable to those previously described in DRG neurons. Reductions in NF-L mRNA levels were noted in retina at 2, 7, and 14 days after axotomy and in DRG neurons at 7 and 14 days after axotomy. The abundance of class II beta-tubulin mRNAs increased after axotomy in DRG neurons, but not in retina.(ABSTRACT TRUNCATED AT 250 WORDS)